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Functional Groups:
Clarifying Our Use
of the Term

In an attempt to understand and
predict how global environmental
changes may influence the structure
and function of natural ecosystems,
ecologists have begun to look for
ways to assemble species into func-
tionally significant groups. Given the
huge number of species that exist on
the Earth, there is clearly a need to
simplify natural communities in order
to develop scenarios of future ecosys-
tem change. Grouping species in par-
ticular ways may help us better un-
derstand how species composition
will be altered by multiple environ-
mental perturbations, and how
changes in community structure are
linked to ecosystem processes. Due to
the relative newness of this field of
ecology, some of the terms adopted
are not clearly defined or have been
used in multiple ways. Here, I high-
light one particular case where we
need to clarify our terminology and
suggest a way to do so.

The problem

The terms functional group and
functional type have been used in-
creasingly to consider the potential
influence of global environmental
changes on community dynamics and
ecosystem function. The two terms
are now used interchangeably in the
literature. This, in itself, does not
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present a significant problem. How-
ever, there is confusion over the
meaning of the words, because ecolo-
gists are using them to refer to two
very different ways of grouping spe-
cies. The dichotomy reflects whether
species affect or are affected by
changes in their environment (Fig.
1).

A) Responses to the environment.
The term functional group is often
used to refer to species that respond
in similar ways to particular environ-
mental perturbations. For example, it
is now clear that the photosynthetic
pathway that plants use to fix CO,
may strongly affect the way they re-
spond to future elevated levels of at-
mospheric CO, concentrations. In
general, C, plants show much higher
photosynthetic enhancements in el-
evated CO, than do C, plants. Group-
ing plants on the basis of potential re-
sponses to environmental changes has
proved particularly useful for the de-
velopment of models addressing the
influence of global climate change on
vegetation composition.

B) Ecosystem effects. Alterna-
tively, functional groups refer to sets
of species that have similar effects on
specific ecosystem processes. For ex-
ample, all nitrogen-fixing plant spe-
cies could be placed in the same func-
tional group, as these species repre-
sent a primary pathway by which ni-
trogen enters ecosystems from the at-
mosphere. Use of functional group in
the “ecosystem effect” sense empha-
sizes the roles species play in system-
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Fig. 1. The two ways the term functional group is currently used by ecologists.
The different uses are discussed in the text.

level processes, and as a result pro-
vides a link between community
composition and ecosystem function.
Loss of all the species within a func-
tional group would clearly have a
large and direct impact on ecosystem
processes.

There are now good methods for
recognizing both kinds of grouping in
natural systems. Species are grouped
together because they share common
traits, and as a result behave analo-
gously. Species that respond in
equivalent ways to environmental
changes can be recognized using mul-
tivariate techniques that distinguish
clusters of similar species based on
morphological, physiological, and
life history data. In order to group
species on the basis of their roles in
ecosystem processes, particular at-
tributes of organisms can be identi-
fied that have a significant role in the
movement of energy and material
into, through, and out of ecosystems.

A solution

I believe that both definitions of
functional group are useful ways of
classifying species, but that different
terms should be used to distinguish
the meanings. The term functional
group by itself is effective as a hierar-
chical way of aggregating species,
but I suggest that the words response
or effect be added, as appropriate, to
clarify usage. Thus, functional re-
sponse groups would include species
that respond in the same way to spe-
cific environmental perturbations,
while functional effect groups would
refer to species that have similar ef-
fects on ecosystem-level processes.
In the appropriate context, ecologists
may wish to drop the word functional
and consider response groups and ef-
fect groups.

Even distinguishing different
ways of grouping species may not
prevent ambiguity in the use of the
terms functional response groups and
Sfunctional effect groups. The compo-
sition of any particular group may
vary depending on the processes of
interest and the level of refinement
required. For example, if we are con-
cerned with total carbon flux through
a forest, all canopy tree species may
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be placed in one functional effect
group. However, if the process of in-
terest is intra-annual variation in car-
bon flux, deciduous and evergreen
species should be distinguished. For
further clarity, we should also iden-
tify the particular environmental per-
turbations (for response group) and
ecosystem properties (for effect
group) that are relevant to the issue at
hand. For example, the C/C, di-
chotomy that identifies functional re-
sponse groups with regard to elevated
CO, may not be appropriate for dis-

tinguishing groups that differ in their
response to increased nitrogen depo-
sition.

Ecology is already full of termi-
nology. Why do we need more? I be-
lieve that, in the case of functional
groups, clarifying our use of the term
will provide a more cohesive frame-
work for understanding how global
environmental changes will influence
the structure and function of natural
ecosystems. The field cannot move
forward unless we all understand one
another.
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Global Letter to World
Leaders from
Scientists about
Population Growth
and Resource Use

Signatures are being gathered
from scientists on a letter expressing
concern over current trends in human
population growth and resource use,
and requesting action by world lead-
ers. The letter, and additional infor-
mation, is available in English, Man-
darin Chinese, Spanish, Russian, or
Hindi at <http://climate.konza.ksu.edu/
~popres/>. All interested scientists

are encouraged to visit this Web site
or e-mail <popres@climate. konza.
ksu.edu> for more information.
Many scientists are concerned
with the environmental degradation
and negative effects on humans oc-
curring as a result of trends in human
population growth and basic resource
use, and see this as a central global
problem. The letter outlines the in-
ability of technology to solve all the
problems caused by the growing
population, and appeals to world
leaders to develop policies to address
these issues in order that all people may
enjoy a reasonable standard of living.
Interested scientists are encour-

aged to print (from the Web page or
e-mail) and sign a copy of the letter,
and send it to Resources and Human
Population, P.O. Box 381, Manhat-
tan, KS 66505-0381 by 1 February
1999. They also are encouraged to
obtain additional signatures by dis-
tributing the letter in their classes, de-
partments, companies, schools, and
professional meetings and by sending
copies to their colleagues, friends,
and acquaintances.

John M. Blair

Division of Biology
Kansas State University
Manhattan, KS 66506

Signed,

Name

Open Letter to World Leaders

We, scientists of the world, are deeply concerned about trends in global population growth and related
environmental degradation. Increasing consumption of goods in developed countries, plus rapid growth in
the number of humans worldwide, threatens to outstrip the resources of our planet and the ability of our
technology to support people with a decent standard of living. It is becoming more difficult to feed, clothe,
house, and provide health care for all people, because the amount of natural resources that is potentially
available for each individual is decreasing. Population increase is the root cause of much disease, malnutri-
tion, social inequity, loss of biodiversity, and environmental destruction. These problems are inescapable
despite our efforts as scientists to help solve the world’s problems with new technologies. Land, water, and
energy resources must be sustainably managed, consumption reduced, and a significant reduction in the
quarter-million people added to the population daily must occur. Clearly, we all are a part of one world, and
the people of each nation, along with their leaders, should develop a population policy for their nation. We
hope that you will provide the leadership to initiate incentives to reduce family size and conserve natural re-
sources in order to achieve a high standard of living for everyone.
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January 1998 127



	Article Contents
	p. 126
	p. 127

	Issue Table of Contents
	Bulletin of the Ecological Society of America, Vol. 79, No. 1 (Jan., 1998), pp. 1-136
	Front Matter
	Guest Editorial: Message from the Executive Director, Katherine McCarter [p. 4-4]
	Announcements [pp. 5-14]
	Address of the Past President. Human Behavioral Ecology: 140 Years without Darwin Is Too Long [pp. 15-28]
	Society Actions
	Awards
	Eminent Ecologist Award: Frances C. James [pp. 29-30]
	Distinguished Service Citation: Jane Lubchenco [pp. 30-31]
	William S. Cooper Award: Christopher L. Fastie [p. 31-31]
	Corporate Award: Envirogen [p. 32-32]
	Honorary Membership Award: Philip Grime [p. 33-33]
	George Mercer Award: Stephen W. Pacala, Charles D. Canham, John Saponara, John A. Silander, Richard K. Kobe, and Eric Ribbens [p. 34-34]
	Murray F. Buell Award: Paul Grogan and Steven S. Perakis [p. 35-35]
	E. Lucy Braun Award: Caren C. Dymond [p. 35-35]
	1997 Edward S. Deevey Award: Lisa Carlson [p. 36-36]
	1996 Edward S. Deevey Award: Sarah Hotchkiss [p. 36-36]
	Whittaker Award: Francisco Sanchez-Piñero [p. 36-36]


	[1997 Annual Meeting] [pp. 37-95]
	Technological Tools
	Review: untitled [pp. 96-97]
	Review: Ecological Models, Activex Technology and the Internet [pp. 98-99]

	Ecology 101
	The Total Science Experience in an Ecology Lab [pp. 100-103]

	Section and Chapter News [pp. 104-111]
	Public Affairs Perspective
	Unprecedented Scientific Unity [pp. 112-113]

	Focus on Field Stations
	Archbold Biological Station and the MacArthur Agro-Ecology Research Center [pp. 114-120]

	Calendar [pp. 121-122]
	Meeting Reviews
	Conference on Eastern U.S. Old-Growth Forests [pp. 123-124]

	Commentary
	Productivity and Biodiversity: A Two-Way Relationship [p. 125-125]
	Functional Groups: Clarifying Our Use of the Term [pp. 126-127]
	Global Letter to World Leaders from Scientists about Population Growth and Resource Use [p. 127-127]
	Monitoring Amphibian Diversity and Population: What Should Be Emphasized in Brazilian Studies [pp. 128-129]
	Affirmative Action or Parasitism? [pp. 130-131]
	Population Control or Biodiversity Conservation: Must We Choose? [p. 131-131]
	Planning for Geoclimatic Land Management to Attain Environmental Sustainability: A Universal System for All Land Resources [pp. 132-134]
	The National Vegetation Classification and Information Standards: Contribution by the Esa Panel on Vegetation Classification [p. 135-135]

	Back Matter



